SUMMARY An 8-month sequential study at 4-weekly intervals of faecal Klebsiella aerogenes and clinical activity of ankylosing spondylitis is described. 
Genetic factors are known to be important in the aetiology of ankylosing spondylitis.1-3 Circumstantial evidence for the necessity of additional environmental factors for the final expression of this disease has come from studies of identical twins4 and from the work of Ebringer et al., 56 who demonstrated an association between the faecal carriage of Klebsiella aerogenes and active ankylosing spondylitis, though subsequent reports suggested that the presence of faecal K. aerogenes was most strongly associated with the presence of acute anterior uveitis in patients with ankylosing spondylitis.7 8 This latter feature has been used as part of the definition of ankylosing spondylitis by Ebringer et al.,56 though the justification for its inclusion has been questioned.9 Our early studies in which patients with ankylosing spondylitis were studied clinically and bacteriologically on a single occasion showed that 87 % of patients with ankylosing spondylitis had, early in an attack of acute anterior uveitis, recoverable K. aerogenes in their faeces, compared with 30% of similar patients not having acute anterior uveitis.7 In addition a higher proportion of patients with active peripheral Accepted for publication 20 (Table 1) . Two patients and 3 controls, initially positive for faecal K. aerogenes, became negative and in the next succeeding specimen again positive for this organism. Serotyping in these 5 subjects indicated that the 2 positive specimens were the same serotype. These subjects have been considered to be positive on the 3 relevant occasions for the purposes of analysis. A further 2 patients and 7 controls had a change in serotype of their faecal K. aerogenes in 2 successive specimens. These subjects have also been considered to be persistently positive for the respective 1-month periods. Seventeen patients indicated the presence of ocular symptoms during the course of the study. All were sent a further questionnaire inquiring about previous uveitis (alternative names were given), the similarity of any of the recent episodes to previously diagnosed uveitis, and whether this diagnosis had been made during any of the episodes recorded during the study. In addition inquiry was made concerning grittiness, pain in the eye, redness of the eye, and disturbance of vision. Fourteen patients (82 4%) replied, and in (Fig. 1) .
A further 5 patients gave a clear history of the onset of peripheral synovitis during the course of the study. Four patients (033, 048, 049, 051) had faecal Klebsiella aerogenes recovered in the specimen immediately prior to or succeeding the onset of the peripheral synovitis (Fig. 2) .
Thirteen patients were noted to have an increase in spinal activity during the course of the study (Fig.   3 (Fig. 4) . On 6 (027, 028, 033, 043, 045, 051) occasions (31-6%) this change in faecal bacteriology was associated with a coincidental worsening of the clinical status. In 4 instances (027, 028, 043, 045) this was an increase in the spinal symptoms and in 2 (033, 051) the development of peripheral synovitis. In 174 similar instances in which an alternative change in bacteriological status occurred (-/-, +/+, or +/-), 17 (9 8%) were associated with a deterioration in clinical disease (x:=5 8; p<0-02).
In 3 instances (021, 033, 048) the appearance of K. aerogenes in the faeces was associated with a deterioration in the clinical disease in the succeeding month. In 2 instances (033, 048) this was due to the development of peripheral synovitis and in 1 (021) to an increase in clinical spinal disease activity.
Discussion
The results of the present study show a significant increase in the number of clinical events represented by deterioration in spinal disease activity or peripheral synovitis in patients with ankylosing spondylitis, occurring in a period when faeces initially negative for Klebsiella aerogenes subsequently These results contrast with those of our previous study7 and those of Ebringer et al.8 in which the presence of Klebsiella aerogenes was found to be particularly associated with episodes of acute anterior uveitis. In our earlier study the faecal specimens were obtained at the time the patient presented to the Ophthalmology Department with an attack of uveitis, whereas in the present study the faecal specimens were collected at regular 4-week intervals irrespective of the occurrence of individual clinical events. It is possible that K. aerogenes needs to be present for only a relatively short period in sufficient numbers to be detected in order to precipitate an attack of uveitis in a susceptible individual. The method of timing the bacteriological specimens in the present study, together with the small number of episodes of uveitis, could easily result in specimens being taken at an inappropriate time to detect the precipitating organism.
In a study of similar design recently reported by Warren and Brewerton" a similar low frequency of episodes of acute anterior uveitis occurred, and they were unable to associate these episodes with any change in faecal bacteriology. Warren 13 It is possible that further information could be gained on a relationship between K. aerogenes and acute anterior uveitis in patients with ankylosing spondylitis by even more frequent collection of faecal specimens from patients known to have recurrent but completely resolving attacks of anterior uveitis.
As Klebsiella spp. are liable to be multiply antibiotic resistant, the use of antibiotics in therapy is unlikely to be successful in their eradication from the bowel. This, together with the problems of defining active inflammatory disease of the vertebral joints, would be a major drawback to any controlled trial-of antibiotics in ankylosing spondylitis.
The present study suggests an association between the appearance of faecal Klebsiella aerogenes in patients with ankylosing spondylitis and increases in spinal and peripheral joint disease activity. No association was found between acute anterior uveitis and similar changes in faecal K. aerogenes. This latter finding may be a consequence of the study method rather than a true reflection of the biological events.
